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ASAP: A NASA AvSP/GIFTS/FAA AWRP partnership

to infuse high-resolution satellite data into aviation
weather products for ground and airborne users.
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ASAP Background and Impact

‘A e ASAP: Advanced Satellite Aviation-weather Products

« GOES soundings were not utilized operationally
for the first three years of availability so CONNTRO
was formed by the NASA ESE and NOAA NESDIS.

e Currently only 14% of the sounding information
available from GOES is used operationally.

« The FAA AWRP does not currently employ
satellite soundings quantitatively.

« Targeted AWRP products can benefit from the
infusion of satellite sounding and imagery data.

 ASAP will improve Aviation Safety.

Frequent, high-resolution observations including remote areas
Greatly improved aviation weather analyses and forecasts
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ASAP - Advanced Satellite Aviation- weather Products
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GIETS — A revolutionary weather forecast tool '

New Technology for Atmospheric Temperature, Moisture, & Winds




GIFTS Spectral Coverage

ASAP: Advanced Satellite Aviation-weather Products

High Spectral Resolution = High Vertical Resolution
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GIFTS is Optimized for Temperature and Water Vapor Sounding
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Airborne Sounding Concept
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GIFTS Water Vapor Flux
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The Significance of GIFTS

Observation Capability Will
Revolutionize Weather Forecasting

* Nowcasting (rapid measurement update)

* Numerical prediction (initial p,T,q,V data)

* Hurricane landfall (steering wind profiles)

* Tornadic storms (stability change monitoring)

* Air quality forecasts (O; and CO transport)




NASA Earth Science Enterprise
Enabling Precise Characterization of the Atmosphere
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Satellite Data Infusion into Aviation Weather

FAA AWRP Product
Development Teams:

* In-Flight Icing

* Aviation Forecasts and Quality
Assessment

* Turbulence

* Winter Weather Research

» Convective Weather

» Terminal Ceiling and Visibility
 National Ceiling and Visibility
* Model Development and
Enhancement

* Oceanic Weather
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From Research to Applications...

ASAP: NASA Earth Science Enterprise
& Aviation Safety Program Develo
GIFTS Aviation Weather Applications

ASAP Objectives

Flight L.evel Winds
Convective Initiation
Aviation Turbulence
In-flight Icing
Oceanic Weather

ASAP: Advanced Satellite Aviation-weather Products
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Product Accuracy: 2002

ASAP: Advanced Satellite Aviation-weather Products

& convective SIGMET Warning at 1200Z 07 May 2002
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GOES Convective Weather Depiction

I 16 50 - 00
12 Jun 1902
1 of 3

Fris

Click to play movie "lrIEED



GIFTS Will Image Convective Initiation
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Product Timeline Distinction

 Black text indicates that ASAP possesses the capabilities to produce the
listed products today with current remote sensing systems (e.g. GOES).

* Blue text indicates that over the next 1-4 years, ASAP will have remote
sensing systems and the scientific procedures to adequately use these
data to produce the products.

* Red text indicated that within 5 to 10 years, ASAP will possess the data
and capabilities to develop and produce the listed products. Use of
experimental instruments in the interim allow us to state this with high
confidence.
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Convective Weather
ASA

Potential Satellite Products:

* Cloud Typing

e Automated Detection of Convective Clouds, Cloud Lines

« Automated Detection of Convective Initiation

* GOES Sounder (CAPE, LI, Tskin, etc)

* AERTI’s ability to Detect Elevated “Capping” Inversion; Measure
CAPE, CIN, 6, -gradients

* Possibilites for detection of Elevated Convection (GOES-ABS)
 Outflow Boundaries - Automated Detection (GOES-ABI/ABS)
» Lagrangian Model for Nowcasting

* Improved abilities with GOES-ABS/ABI, and GIFTS (In-flow
and entrainment for lifecycle)
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Convective Initiation (Cl)

ASAP: Advanced Satellite Aviation-weather Products

Determined from Geostationary Satellite Data: Precursors to CI
GOES-8 1 km visible imagery: 17:45 UTC 10 September 1999
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Turbulence

Potential Satellite Products:

* Convective Cloud Information/Pattern Recognition and Trends

* Convective Outflow Boundaries

e Initiation Region of Convection

* Wave Cloud detection (Convection-induced gravity wave
regions)

* 4-D visualization

 MODIS 1 km water vapor bands

* 6.7 minus 11 um with GOES 1mager

* Improvement to existing capabilities with GOES-ABI (multiple
WYV bands and 9.7 um, 2 km, 5 minute refresh)

 All turbulence products improve with GIFTS/GOES-ABS
* Exploit GOES Sounder Total Ozone (better with GIFTS)
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Clear Air Turbulence

ASAP: Advanced Satellite Aviation-weather Products

NAST Protcus
Asian-Pacific Campaign ' 7o

]
o

(Mission Overview and Success riteria)

Latitude (deg.)
E

o
Iy

F | 62
North Pacific
—f= Ocean -

60

i i 1 = d i
—166 —-164 -162 —-160 —-158 —156
Longitude (deg.)

_;“;-“-‘.

MNAST—1 Temperature (K) Wertical Cross Section

=
=.
= :
=2 5
T ’
O
23.5 2 245 25 25.5 26
FrNAST -1 Loglo[WhAR (gfkg)] Wertical Cross Section
=sRTTTHE "N TE TT TTTe T ITTYRYTRITY
= 6 —
a»
= a il e L
== 2z
O
23.5 2 245 25 25.5 26
MNAST—1 RH (26) Wertical Cross Section
i [T i | TF ¥ i 1 i 333
. R AT LR L L L L
= g e | : LY ' ' e
= a4 i 1 L T i (T ]
o kb i i o i £ i SN i . a i

Greenwich Mean Time

265

250

245

=250

=230

220

100
80
50
40
=20



NAST and CAT ??
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— — 200 km — _ —
Moisture  Weak Turbulence Signatures at 150 mb

Downdrafts:Warm & Dry Updrafts:Cold & Moist

Moisture Strong Turbulence Signatures at 300 mb
_ Temp NAST West of Fairbanks AK (3/21/0 1:,_ 1-2 GMT)
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In-Flight Icing PDT

Potential Satellite Products:

 Synthetic Satellite Imagery (MMS5 and RUC-2)
* 4-D Visualization
* Minnis/Smith Cloud top algorithm suite

http:

* Use of AVHRR for Cloud Typing products

* MODIS Mixed Phase cloud product (correlate with icing
reports)
* Microwave from POES satellites

* Improved Fog Products with GOES-ABI (8.5 pm and 1.6 pm,
2 km, 5 minute updates)
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Oceanic Weather

Potential Satellite Products:

 GOES (+MTSAT) SST

 Locating Jets (Jet Streaks) with Imager Winds; Shear Zones
* Sounder Water Vapor Winds

* “CO2 Slicing” for Height of Volcanic Plume

* Sounder Ozone

* 0.47 um and Visibility; Aerosol and Smoke Detection

* Turbulence and Convection

8.5 um on MODIS/ABI/ABS for volcanoes
 Contrails

 Better SST with ABI (better cloud-clearing, etc)
 Better with GIFTS/ABS (clean micro-windows)
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ASAP Production and Delivery

ASAP: Advanced Satellite Aviation-weather Products

-~ ASAP: Developing High-Resolution Satellite
>2¢ » Weather Products to Improve Aviation Safety
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